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(57) Abstract 

A headset has an earpiece and a flexible 
microphone boom. The headset is designed and 
constructed to be lightweight, flexibly adjustable, 
and comfortable to wear. The earpiece fits 
comfortably over an external portion of an ear of 
a wearer and between a head of the wearer and the 
ear. The earpiece is designed to be easily adjusted 
for a secure, comfortable fit In the preferred 
embodiment, the earpiece includes a rigid plastic 
backbone and a ductile wire. In an alternate 
embodiment, the earpiece includes a rigid plastic 
backbone, a spring, and a ductile wire. The 
earpiece has an asymmetrical U shape, facilitating 
easy adjustment to fit securely around the external 
portion of the ear. A speaker module is coupled 
to the earpiece and designed to rest over a pinna 
of the ear when the earpiece is worn over the ear. 
A small speaker is mounted inside the speaker 
module. The speaker module is coupled to the 
earpiece by a ball and socket joint integrally 
formed as pan of the earpiece. A speaker cushion 
is configured to fit over the speaker module and 
has a lip which fits within a groove of the speaker 
module. The speaker cushion is compressible to 
facilitate stably positioning the speaker module 
against the pinna. 
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Related Application 

This Patent Application claims the benefit of U.S. Provisional Application No. 60/ 
101,838, filed September 25, 1998. 

Field of the Invention 

The present invention relates to the field of headsets. More specifically, the present 
invention relates to the Held of over-the-ear headsets. 



Background of the Invention 

Many persons spend a large amount of time on the telephone and it is still a 
common practice for a person to hold the receiver against the shoulder when using the 
phone so the person's hands are available for writing or typing. Telephone 

15 communications headsets have been developed to overcome this problem and are well 
known in the art. Most of these prior art telephone communications headsets include an 
over-the-head band designed to be worn over a wearer's head for positioning a pair of 
speakers adjacent to each of the wearer's ears. One major problem with this type of prior 
art headset is the fact that when this headset is worn, the wearer cannot hear anything else 

20 since the speakers are positioned adjacent to both ears. Additionally, these prior art 

headsets are generally uncomfortable, and some of these prior art headsets often become 
dislodged if the wearer moves his head back and forth. Accordingly, more recent prior art 
telephone communications headsets have been designed to be worn around a single outer 
ear of a wearer for positioning a single earphone against either one of the wearer's ears, 

25 depending upon which side the headset is configured for wearing. One such prior art 

telephone communications headset is described in U.S. Patent Number 5,446^8, issued to 
Lucey et al. 

U.S. Patent Number 5,446,788 discloses an adjustable telephone headset which 
includes a boom microphone, an earphone speaker, and an ear support constructed and 
30 arranged to be adjustable. The adjustable telephone headset is configured with an 

adjustable ear support portion which is designed to fit around the ear of a user for holding 
the headset in place and positioning the earphone speaker against the wear's outer ear. The 

I 
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ear support portion includes a fixed curvilinear portion and a hollow adjustable curvilinear 
member having an engagement portion for engaging a metal shaft of the fixed curvilinear 
portion. When engaged, the hollow adjustable curvilinear member can rotate about the 
metal shaft of the fixed curvilinear portion, thereby allowing the ear support to be adjusted. 
A rotation tab and rotation tab recess limit the degree of rotation about the metal shaft and 
thus the degree of adjustment available. 

A major problem with this adjustable telephone headset is that it may fit poorly 
around the wearer's ear. The fixed curvilinear portion and the hollow adjustable 
curvilinear member are both rigid structures and the design only permits adjustment by 
allowing one rigid member to rotate about a metal shaft of the other rigid member. 
Accordingly, the ear support may not fit comfortably around the wearer's ear. If the 
adjustable telephone headset does not fit properly it will fall off if the wearer moves his 
head. Another problem with this headset is the positioning of the earphone speaker against 
the wearer's ear. This placement is not ideal and can often cause discomfort as the wearer 
15 moves his head and the ear rubs against the earphone speaker. 

Accordingly, what is needed is a lightweight over-the-ear headset which is 
comfortable to wear, is adjustable to enable appropriate positioning over the ear, and is 
stably positionable against the ear. 

20 Summary of the Invention 

A headset has an earpiece and a flexible microphone boom. The headset is 
designed and constructed to be lightweight, flexibly adjustable, and comfortable to wear. 
The earpiece fits comfortably over an external portion of an ear of a wearer and between a 
head of the wearer and the ear. The earpiece is designed to be easily adjusted for a secure, 

25 comfortable fit. In the preferred embodiment, the earpiece includes a rigid plastic 

backbone and a ductile wire. In an alternate embodiment, the earpiece includes a rigid 
plastic backbone, a spring, and a ductile wire. The earpiece has an asymmetrical U shape, 
facilitating easy adjustment to fit securely around the external portion of the ear. A first 
elastomer provides additional comfort and adjustability to the earpiece. 

30 A speaker module is coupled to the earpiece and designed to rest over a pinna of 

the ear when the earpiece is worn over the ear. The speaker module is preferably ovular in 
shape and has a flat cover and a curved cover. The flat cover and the curved cover are 
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coupled together, where a groove is formed along a circumferential edge between the flat 
cover and the curved cover. A small speaker is mounted inside the speaker module and 
faces* an inner surface of the flat cover. The flat cover is configured with tiny openings to 
allow sound to pass from the small speaker through the flat cover of the speaker module. 
5 The speaker module is coupled to the earpiece by a ball and socket joint integrally 

formed as part of the earpiece. This allows the speaker module to be rotated to allow the 
headset to be worn over either ear. The ball and socket joint design allows the speaker 
module to be easily maneuvered against the pinna. 

A speaker cushion is configured to fit over the flat cover and has a lip which fits 

10 within the groove of the speaker module. The speaker cushion is compressible to facilitate 
stably positioning the speaker module against the pinna. The speaker cushion further 
includes a positioning notch and a raised surface for resting against the ear. The raised 
surface forms a compressible cavity between the flat cover and the raised surface. 
Additionally, the raised surface includes one or more apertures for directing sound into the 

15 ear. 

Brief Description of the Drawings 

Figure 1 illustrates a perspective view of the headset according to the preferred 
embodiment of the present invention. 
20 Figure 2 A illustrate the internal structure of the headset according to the preferred 

embodiment of the present invention. 

Figure 2B illustrates the internal structure of the headset according to an alternate 
embodiment of the present invention. 

Figure 3 illustrates the headset according to an alternate embodiment of the present 
25 invention. 

Figure 4 illustrates the preferred embodiment of the earphone speaker module for 
the headset of the present invention. 

Figure 5 illustrates a diagram of the preferred embodiment of the flexible 
microphone boom for the headset of the present invention. 
30 Figure 6 illustrates the headset of the present invention, positioned over a wearer's 

ear. 



3 
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Detailed Description of the Preferred Emhnriiniftnf 

Although the description of the headset of the present invention will focus on a 
headset configured to couple to a telephone, the description is equally applicable to a 
headset configured to couple to other electrical devices, e.g., a communication device 
generating eiectricai signals corresponding to sound waves. 

The present invention includes a headset having an earpiece and further including a 
flexible microphone boom coupled to the earpiece. The earpiece is designed to fit over an 
outer portion of an ear of a wearer. An earphone speaker module is coupled to the 
earpiece and is designed to fit comfortably over a pinna of the ear. The earphone speaker 
module may be rotated to allow the headset to be worn over either the left ear or the right 
ear. 

Referring to Figure 1, a headset 5 in accordance with the preferred embodiment of 
the present invention is illustrated. Preferably, the headset includes an earpiece 20 and a ' 
speaker module 30. Additionally, the headset includes a flexible microphone boom 50 
coupled to the earpiece 20. 

The earpiece 20 has an asymmetrical U shape and is configured to rest over the 
outer portion of the ear and between a head of the wearer and the ear. Moreover, the 
earpiece 20 is designed to fit comfortably around the outer portion of the ear. In 
particular, the earpiece 20 is flexible and adjustable such that the wearer is able to 
appropriately position the earpiece 20 by adjusting the asymmetrical U shape. Preferably, 
the earpiece 20 includes a supporting portion and a. stabilizing portion. The supporting 
portion includes a first elastomer 70 while the stabilizing portion includes a second 
elastomer 80, where the second elastomer 80 has a durometer value greater than a 
durometer value of the first elastomer 70. The durometer value indicates the hardness of 
an elastomer, where a larger durometer value increases the hardness and rigidity of the 
elastomer. 

In practice, the first elastomer 70 rests against the ear and is bendable to facilitate 
stably positioning the earpiece 20 on the ear. Moreover, the second elastomer 80 provides 
resistance against unintended movement of the headset 5 while positioned over the ear. 

The speaker module 30 is capable of rotating to allow the headset 5 to be worn 
over either the left ear or the right ear. Additionally, the speaker module 30 is configured 
to move perpendicular to the pinna and parallel to the pinna so that the speaker module 30 
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rests comfortably over the pinna. 

The flexible microphone boom 50 is coupled to the earpiece 20 at a first end. 
PrefeVably, a microphone (not showi) is enclosed in a hollow shell 55 which is coupled at 
a second end of the flexible microphone boom 50. The hollow shell 55 is covered on a 
5 surface with a foam shield 60 which protrudes outwardly from the surface. The flexible 
microphone boom 50 is configured to be selectively positionable so that the hollow shell 
55 is positioned adjacent to a mouth of the wearer for speaking into the microphone when 
the headset 5 is properly worn. 

Figure 2A illustrates the internal structure of an earpiece of the headset according to 
10 the preferred embodiment of the present invention. The earpiece 20 preferably includes a 
rigid backbone 210 and a ductile wire 230 coupled to the rigid backbone 210. 

Figiure 2B illustrates the internal structure of an earpiece of the headset according to 
an alternate embodiment of the present invention. The earpiece 20 preferably includes a 
rigid backbone 210, a spring 220 coupled to the rigid backbone 210, and a ductile wire 230 
15 coupled to the spring 220. 

The rigid backbone 210 is preferably formed of a polypropylene and il shaped with 
uniform thickness. Alternatively, the rigid backbone 210 can be composed of any other 
appropriate material. The rigid backbone 210 has a first end 212 and second end 215, 
where the second end 215 is formed with an ending curvative of approximately 90 degrees. 
20 The rigid backbone 210 is preferably coupled to the ductile wire 230 at the second end 

215. Alternatively, t'le rigid backbone 210 is coupled to the spring 220 at the second end 
215 while the spring 220 is coupled to the ductile wire 230. 

The flexible microphone boom 50 is coupled to the rigid backbone 210 at the first 
end 212. An aperture 245 is provided in die rigid backbone 210 for coupling the speaker 
25 module 30 to the earpiece 20. 

A flexible cabling jacket 295 is coupled to the rigid backbone 210. The flexible 
cabling jacket 295 includes a first pair of wires 296 coupled to the microphone enclosed in 
the hollow shell 55 and a second pair of wires 297 coupled to the speaker module 30. The 
flexible cabling jacket 295 can be terminated with any appropriate connector, e.g., male 
30 type or female type. The first pair of wires 296 and the second pair of wires 297 deliver 
appropriate signals to the microphone and the speaker module 30, respectively. 

Referring to Figures 1 and 3, in the preferred embodiment the first elastomer 70 is 

5 
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preferably formed over the rigid backbone 210 and the ductile wire 230 of the earpiece 20 
to create the asymmetrical U shape. In the alternate embodiment, the first elastomer 70 is 
formed over the rigid backbone 210, the spring 220, and the ductile wire 230 of the 
earpiece 20 to create the asynmietrical U shape. The first elastomer 70 has an elongated 
5 portion 75 at one end of the asymmetrical U shape for comfortably fitting the first 

elastomer 70 behind the ear. Due to its flexible design and construction, the earpiece 20 
can be easily adjusted to fit any size ear by bending and molding the first elastomer 70 to 
conform to the contours of the ear to make the headset 5 fit more comfortably and securely 
over the outer portion of the ear. 

10 The second elastomer 80 is formed over a portion of the asymmetrical U shape of 

the earpiece. Preferably, the second elastomer 80 completely surrounds the asynunetrical U 
shape at the second end 212 of the rigid backbone 210, near the flexible microphone boom 
50, and curves about the top of the first elastomer 70. 

The flexible cabling jacket 295 is coupled to the second elastomer 80 and extends 

15 outward from the second elastomer 80. 

Both the first elastomer 70 and the second elastomer 80 are configured aroimd the 
aperture 245 to allow the speaker module 30 to be coupled to the earpiece 20. In the 
preferred embodiment(Figure 1), a plurality of strain reliefs 285 A are formed on the first 
elastomer 70. In the alternate embodiment (Figure 3), a plurality of strain reliefs 285B are 

20 formed on the second elastomer 80. The strain reliefs 285A and 285B provide additional 
flexibility. 

Figures 1 and 4 illustrate the preferred embodiment of the speaker module for the 
headset of the present invention. The speaker module 30 is coupled to the earpiece 20 by a 
ball and socket joint 221. The ball and socket joint 221 facilitates rotation of the speaker 

25 module 30 so that the headset 5 can be positioned over either ear of the wearer. However, 
the speaker module 30 includes a tab 31 to prohibit 360 degree rotation of the speaker 
module 30 to prevent damage to one or more electrical connections between the speaker 
module 30 and the earpiece 20. Additionally, the ball and socket joint 221 facilitates 
moving the speaker module 30 perpendicular to the pinna between an engaged position 

30 against the pinna and a disengaged position away from the pinna. Moreover, the ball and 
socket joint 221 facilitates moving the speaker module 30 parallel to the pinna. The 
adjustability of the speaker module 30 permits positioning the speaker module »30 



BNSOOCIO: <WO. 



.001968SA1J.> 



• <^ ^ 

wo 00/19685 PCTAJS99/22239 
comfortably over the pinna. 

The speaker module 30 preferably includes a flat cover 310 and a curved cover 320. 
Additionally, the speaker module 30 has an ovular shape. A groove 312 is formed along a 
circumferential edge between the flat cover 310 and the curved cover 320, The flat cover. 
5 310 faces the ear when the headset 5 is positioned on the ear and includes a plurality of 
apertures 31 1 to permit sound to travel to the ear from the speaker 313. The speaker 313 
is mounted between the flat cover 310 and the curved cover 320 such that the speaker 313 
faces the inner surface of the flat cover 310. The speaker 313 is mounted mih an 
elastomer gasket 314 and a foam covering 31 4A. 

10 The groove 312 is designed for enabling a speaker cushion 380 to be secured over 

the speaker module 30. 

The speaker cushion 380 is configured to fit over the flat cover 310 and to direct 
the sound into the ear. Additionally, the speaker cushion 380 is compressible to facilitate 
stably positioning the speaker module 30 against the pinna. Preferably, the speaker cushion 

15 380 is materially comjwsed of an elastomeric material. Alternatively, the speaker cushion 
380 can be composed of any appropriate material. The speaker cushion 380 preferably 
includes a lip 381 configured to fit within the groove 312, a positioning notch 382, and a 
raised surface 385 forming a compressible cavity between the flat cover 3.10 and the raised 
surface 385. The raised surface 385 includes one or more apertures 390 for directing 

20 sound into the ear. The speaker cushion 380 has an ovular shape. 

Figure 5 illustrates a diagram of the preferred embodiment of the flexible 
microphone boom for the headset of the present invention. As illustrated, the flexible 
microphone boom 50 includes a flexible metallic core 510 and a soft skin 520. The soft 
skin 510 is preferably formed of a plastic polymer or, alternatively, any other appropriate 

25 material. The flexible microphone boom 50 is bendable such that the microphone 550 can 
be appropriately positioned next to the mouth of the wearer. The hollow shell 55 is 
coupled to the flexible microphone boom 50. The microphone 550 is mounted within the 
hollow shell 55. 

Figure 6 illustrates the headset 600 of the present invention, positioned over the 
30 wearer's ear. As described above, the earpiece 20 rests over the ear while the speaker 

module 30 rests over the pinna of the ear, with the speaker cushion 380 resting against the 
pinna. 
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The present invention has been described in terms of specific embodiments 
incorporating details to facilitate the understanding of the principles of construction and 
operation of the invention. Such reference herein to specific embodiments and details 
thereof is not intended to limit the scope of the claims appended hereto. It will be 
apparent to those skilled in the art that modifications may be made in the embodiment 
chosen for illustration without departing from the spirit and scope of the invention. 
Specifically, it will be apparent to one of ordinary skill in the art that the device of the 
present invention could be implemented in several different ways and the apparatus 
disclosed above is only illustrative of the preferred embodiment of the invention and is in 
no way a limitation. 
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What is claimed is: 

1 L A headset for providing a comfortable engagement to an ear of a wearer, the 

2 headset comprising: 

3 a. an earpiece having an asymmetrical U shape and configured to rest over an 

4 outer portion of the ear and between a head of the wearer and the ear, 

5 wherein the earpiece is adjustable such that the wearer is able to 

6 appropriately position the earpiece by adjusting the aisymmetrical U shape; 

7 and 

8 b. a speaker element coupled to the earpiece for generating sound, wherein the 

9 speaker element is configured to rest over a pinna of the ear. 

1 2. The headset according to claim 1 further comprising a cable coupled to the earpiece 

2 and having one or more wires for enabling electrical communication between the headset 

3 and an electrical device. 

1 3. The headset according to claim 1 further comjprising: 

2 a. a boom coupled to the earpiece and having a flexible metallic core and a 

3 soft skin, wherein the boom is bendable; and 

4 b. a microphone element coupled to the boom and having a microphone 

5 housing and a microphone mounted within the microphone housing, wherein 

6 the microphone element is appropriately positioned next to a mouth of the 

7 wearer by bending the boom. 

1 4. The headset according to claim 1 wherein the earpiece comprises: 

2 a. a core including a rigid portion and a ductile wire coupled to the rigid 

3 portion; 

4 b. a supporting portion formed over the core, wherein the supporting portion 

5 rests against the ear and is bendable to facilitate stably positioning the 

9 
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6 earpiece on the ear; and 

7 c. a stabilizing portion formed over the core, wherein the stabilizing portion is 

8 formed opposite the supporting portion and has a durometer value greater 

9 than a durometer value of the supporting portion to provide resistance 

^0 against unintended movement of the headset while positioned over the ear. 

1 5. The headset according to claim 1 wherein the speaker element comprises: 

2 a. a speaker housing having a flat cover, a curved cover, and a groove formed 

3 along a circumferential edge between the flat cover and the curved cover, 

4 wherein the flat cover faces the ear when the headset is positioned on the 

5 ear; and 

6 b. a speaker mounted within the speaker housing, wherein the speaker faces an 

7 inner surface of the flat cover. 

1 6. The headset according to claim 5 further comprising a speaker cushion configured 

2 to fit over the flat cover and configured to direct the sound into the ear, wherein the 

3 speaker cushion is compressible to facilitate stably positioning the speaker element against 

4 the pinna. 

1 7. The headset according to claim 6 wherein the speaker cushion includes a lip 

2 configured to fit within the groove of the speaker housing, a positioning notch, and a raised 

3 surface forming a compressible cavity between the flat cover and the raised surface, 

4 wherein the raised surface includes one or more apertures for directing sound into the ear. 

1 8. The headset according to claim 1 wherein the speaker element is coupled to the 

2 earpiece by a ball and socket joint. 

1 9. The headset according to claim 8 wherein the ball and socket joint facilitates 

2 rotation of the speaker element so that the headset can be positioned over either ear of the 

3 wearer, and wherein the speaker element includes a tab to prohibit 360 degree rotation of 

4 the speaker element to prevent damage to one or more electrical connections between the 

5 speaker element and the earpiece. » 

10 
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1 10. The headset according to claim 9 wherein the ball and socket joint facilitates 

2 moving the speaker element perpendicular to the pinna between an engaged position against 

3 the p^inna and a disengaged position away from the pinna and facilitates moving the speaker 

4 element parallel to the pinna. 

1 11. The headset according to claim 1 wherein the earpiece comprises: 

2 a. a core including a rigid portion, a spring coupled to the rigid portion, and a 

3 ductile wire coupled to the spring; 

4 b. a supporting portion formed over the core, wherein the supporting portion 

5 rests against the ear and is bendable to facilitate stably positioning the 

6 earpiece on the ear; and 

7 c. a stabilizing portion formed over the core, wherein the stabilizing portion is 

8 formed opposite the supporting portion and has a durometer value greater 

9 than a durometer value of the supportin^portion to provide resistance 

10 against unintended movement of the headset while positioned over the ear. 

1 12. The headset according to claim 1 1 further comprising a speaker cushion configured 

2 to fit over the flat cover and configured to direct the sound into the ear, wherein the 

3 speaker cushion is compressible to facilitate stably positioning the speaker element against 

4 the pinna. 

1 13. The headset according to claim 12 wherein the speaker cushion includes a lip 

2 configured to fit within the groove of the speaker housing, a positioning notch, and a raised 

3 surface forming a cavity between the flat cover and the raised surface, wherein the raised 

4 surface includes one or more apertures for directing sound into the ear. 

1. 14. A headset comprising: 

2 a. an adjustable earpiece for fitting the headset over an ear of a wearer, 

3 wherein the adjustable earpiece includes a rigid backbone and a ductile wire 

4 coupled to the rigid backbone, wherein a first elastomer is formed over the 

5 rigid backbone and the ductile wire to provide an asymmetrical U shape to 

6 the adjustable earpiece for comfortably fitting the communication headset 

11 
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over the ear; and 

b. means for generating sound coupled to the adjustable earpiece, wherein the 
means for generating sound rests over a pinna of the ear. 

15. The headset according to claim 14 wherein the adjustable earpiece further includes a 
spring coupled to the rigid backbone and to the ductile wire such that the first elastomer is 
formed over the rigid backbone, the spring, and the ductile wire. 

16. The headset according to claim 14 further comprising a cushion configured to fit 
over the means for generating sound, the cushion having a raised surface forming a 
compressible cavity between the means for generating sound and the raised surface, 
wherein the raised surface includes one or more apertures for directing sound into the ear, 
further ^^^erein the cushion is compressible to facilitate stably positioning the means for 
generating sound against the pinna. 

17. The headset according to claim 14 further comprising a flexible microphone boom 
coupled to the adjustable earpiece and a microphone enclosed in a hollow shell coupled to 
the flexible microphone boom, wherein the flexible microphone boom can be manipulated 
so that to place the hollow shell adjacent to a mouth of the wearer for speaking into the 
microphone. 

18. The headset according to claim 14 wherein a second elastomer is formed over a 
portion of the adjustable earpiece, wherein the second elastomer has a durometer value 
greater than a durometer value of the first elastomer. 

19. The headset according to claim 18 further including a flexible cabling jacket 
coupled to the second elastomer and extending away from the second elastomer, wherein 
the flexible cabling jacket includes a first pair of wires coupled to the microphone enclosed 
in the hollow shell and a second pair of wires coupled to the means for generating sound. 

20. A headset comprising: 

a. an adjustable earpiece for fitting the headset over an ear of a wearer, 

12 
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3 wherein the adjustable earpiece includes a rigid backbone and a ductile wire 

4 coupled to the rigid backbone, wherein a first elastomer is formed over the 

5 * rigid backbone and the ductile wire to provide an asymmetrical U shape to 

6 the adjustable earpiece for comfortably fitting the headset over the ear; and 

7 b. a speaker module for generating sound coupled to the adjustable earpiece, 

8 wherein the speaker module rests over a pinna of the ear. 

1 21. The headset according to claim 20 wherein the adjustable earpiece further includes a 

2 spring coupled to the rigid backbone and to the ductile wire ^ch that the first elastomer is 

3 formed over the rigid backbone, the spring, and the ductile wire. 

1 22. The headset according to claim 20 further comprising a cushion configured to fit 

2 over the speaker module, the cushion having a raised surface forming a compressible cavity 

3 between the speaker module and the raised surface, wherein the raised surface includes one 

4 or more apertures for directing sound into the ear, further wherein the cushion is 

5 compressible to facilitate stably positioning the speaker module against the pinna. 

1 23. The headset according to claim 20 further comprising a flexible microphone boom 

2 coupled to the adjustable earpiece and a microphone enclosed in a hollow shell coupled to 

3 the flexible microphone boom, wherein the flexible microphone boom can be manipulated 

4 so that to place the hollow shell adjacent to a mouth of the wearer for speaking into the 

5 microphone. 

1 24. The headset according to claim 20 wherein a second elastomer is formed over a 

2 portion of the adjustable earpiece, wherein the second elastomer has a durometer value 

3 greater than a durometer value of the first elastomer. 

1 25. The headset according to claim 24 further including a flexible cabling jacket 

2 coupled to the second elastomer and extending away from the second elastomer, wherein 

3 the flexible cabling jacket includes a first pair of wires coupled to the microphone enclosed 

4 in the hollow shell and a second pair of wires coupled to the speaker module. 
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